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(54) PAPER SHEET HANDLING SYSTEM

(57) An object of the present invention is to prevent
rejection of a subsequent paper sheet even if counting
of paper sheets is accelerated. Provided is a paper sheet
handling system including a paper sheet identification
device that identifies paper sheets, and a paper sheet
counting device that counts the paper sheets identified
by the paper sheet identification device. The paper sheet
handling system generates previous process data includ-
ing read specific codes in the order of fed paper sheets,
and memorizes therein the feed-out number K of paper
sheets that have been already fed at the point in time
when a specific code of one paper sheet is read. A batch
quantity N is an integer larger than the feed-out number
K. Every time the specific code is read, the specific code
is matched with the previous process data, to specify the
Zth paper sheet from the paper sheet with the matched
specific code as a batch expected paper sheet. Specific
codes from the batch expected paper sheet to the paper
sheet K before thereof are extracted from the previous
process data. When it is judged that any of the specific
codes from the batch expected paper sheet to the paper
sheet K before thereof matches with the read specific
code, an operation of a second feeding unit is stopped.
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Description

Field

[0001] The present invention relates to a paper sheet
handling system that handles paper sheets.

Background

[0002] Conventionally, a banknote counting machine
that counts banknotes for each of a set batch quantity
has been known. For example, according to a banknote
counting machine described in Patent Literature 1, ban-
knotes to be counted are set in a hopper. Denomination,
authenticity, and the like of the banknotes fed from the
hopper are recognized by a recognition unit. The number
of banknotes with a denomination recognized to be the
same as the denomination preset as a counting target
by the recognition unit is counted by a counting unit. A
count value accumulated for each denomination is held
in a memory unit. When the counted number of ban-
knotes with a specific denomination becomes equal to
the preset batch quantity, feeding of the banknotes from
the hopper is stopped by a stopping unit.

Citation List

Patent Literature

[0003] Patent Literature 1: Japanese Patent Applica-
tion Laid-open No. H9-106465

Summary

Technical Problem

[0004] Such a type of counting machine that has a con-
figuration in which before recognition of a banknote by a
recognition unit is completed, a subsequent banknote is
fed toward the recognition unit can be considered to ac-
celerate counting of the banknotes. However, in the
counting device having such a configuration, even if feed-
ing of the banknote is stopped at the point in time when
the recognition unit recognizes the denomination and it
is ascertained that the counted number of banknotes of
the recognized denomination is equal to a batch quantity,
the subsequent banknote has been already fed. In this
case, according to the device described in Patent Liter-
ature 1, the subsequent banknote already fed is rejected.
This applies not only to banknotes but also to general
paper sheets including marketable securities.
[0005] The present invention has been achieved in
view of the above problem, and an object of the present
invention is to provide a paper sheet handling system
that does not reject a subsequent paper sheet already
fed, even if counting of paper sheets is accelerated.

Solution to Problem

[0006] An aspect of the present invention provides a
paper sheet handling system comprising a paper sheet
identification device that identifies paper sheets and a
paper sheet counting device that counts the paper sheets
identified by the paper sheet identification device, where-
in the paper sheet identification device includes a first
feeding unit that feeds one by one a plurality of the paper
sheets stacked in a slot, a first read unit that reads a
specific code described on a surface of the paper sheet
fed by the first feeding unit to uniquely specify the paper
sheet, a first storage unit that stacks and stores the paper
sheets of which the specific codes have been read by
the first read unit, and a data generation unit that gener-
ates previous process data including the specific codes
read by the first read unit in order of the paper sheets fed
by the first feeding unit, the paper sheet counting device
includes a second feeding unit that feeds one by one the
paper sheets taken out from the first storage unit and
stacked and arranged in a slot, a second read unit that
reads the specific code described on a surface of the
paper sheet fed by the second feeding unit, an accept-
ance judgment unit that judges whether to accept the
paper sheet fed by the second feeding unit, a second
storage unit that can store therein the paper sheet up to
a set batch quantity N, a transport unit that transports the
paper sheet judged to be acceptable by the acceptance
judgment unit to the second storage unit, an acquisition
unit that acquires the previous process data, a transport
control unit that controls operations of the second feeding
unit and the transport unit, a memory that memorizes
therein a feed-out number K of paper sheets (K is a pos-
itive integer), which have been already fed to between
the second feeding unit and the second read unit, at a
point in time when the specific code of one of the paper
sheets is read by the second read unit, and a counting
control unit that counts number of paper sheets to be
stored in the second storage unit, based on the previous
process data and the specific code read by the second
read unit, the batch quantity N is an integer larger than
the feed-out number K, the counting control unit subtracts
a remaining number of sheets Z by one up to the batch
quantity N, every time it is judged to accept the paper
sheet after an operation of the second feeding unit has
been started, maintains the remaining number of sheets
Z without performing subtraction, when it is judged not
to accept the paper sheet, matches the read specific code
that is the specific code read by the second read unit with
the previous process data to specify a Zth paper sheet
from the paper sheet with the matched specific code as
a batch expected paper sheet, every time the specific
code is read by the second read unit, extracts the specific
codes from the batch expected paper sheet to a paper
sheet K before thereof from the previous process data,
and judges whether any of the specific codes from the
batch expected paper sheet to the paper sheet K before
thereof matches with the read specific code, and the
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transport control unit stops the operation of the second
feeding unit, when the counting control unit judges that
any of the specific codes from the batch expected paper
sheet to the paper sheet K before thereof matches with
the read specific code.
[0007] According to the present aspect, the feed-out
number K of paper sheets, which have been already fed
to between the second feeding unit and the second read
unit at the point in time when the specific code of one
paper sheet is read by the second read unit, is memorized
in the memory. After the operation of the second feeding
unit is started, every time it is judged to accept the paper
sheet, the remaining number of sheets Z is subtracted
by one up to the batch quantity N. When it is judged not
to accept the paper sheet, the remaining number of
sheets Z is maintained without performing subtraction.
Therefore, the remaining number of sheets Z up to the
batch quantity N can be accurately counted.
[0008] The read specific code is matched with the pre-
vious process data and the Zth paper sheet from the read
specific code is specified as the batch expected paper
sheet. The specific codes from the batch expected paper
sheet to the paper sheet K before thereof are extracted
from the previous process data. It is judged whether any
of the specific codes from the batch expected paper sheet
to the paper sheet K before thereof matches with the read
specific code. When it is judged that any of the specific
codes from the batch expected paper sheet to the paper
sheet K before thereof matches with the read specific
code, the operation of the second feeding unit is stopped.
[0009] At the point in time when the operation of the
second feeding unit is stopped, paper sheets up to the
feed-out number K have been already fed. Since the Kth
paper sheet of the number K to be fed corresponds to
the batch expected paper sheet, which is the Zth paper
sheet, it means that the batch quantity N has been fed
by the second feeding unit. Therefore, according to the
present aspect, it can be prevented that the paper sheets
exceeding the batch quantity N are fed by the second
feeding unit. As a result, there is such an advantage that
even if counting of the paper sheets is accelerated, the
subsequent paper sheet already fed is not rejected use-
lessly.
[0010] In the above aspect, for example, the counting
control unit may calculate the number of sheets Y up to
the batch expected paper sheet, which is the Zth paper
sheet, after the operation of the second feeding unit is
stopped and the acceptance judgment unit judges wheth-
er to accept K paper sheets. The transport control unit
may feed the paper sheets by the number of sheets Y
by restarting the operation of the second feeding unit.
[0011] According to the present aspect, after the op-
eration of the second feeding unit is stopped and the
acceptance judgment unit judges whether to accept K
paper sheets, the number of sheets Y up to the batch
expected paper sheet, which is the Zth paper sheet, is
calculated. The operation of the second feeding unit is
restarted and the paper sheets are fed by the number of

sheets Y. Therefore, according to the present aspect, the
number of paper sheets insufficient for the batch quantity
N can be fed.
[0012] In the above aspect, after the operation of the
second feeding unit is restarted, for example, the count-
ing control unit may subtract the remaining number of
sheets Z by one, every time it is judged to accept the
paper sheet, and when it is judged not to accept the paper
sheet, the counting control unit may maintain the remain-
ing number of sheets Z without performing subtraction,
and judge whether the remaining number of sheets Z
becomes zero. The transport control unit may stop the
operation of the transport unit when the counting control
unit judges that the remaining number of sheets Z be-
comes zero.
[0013] According to the present aspect, after the op-
eration of the second feeding unit is restarted, every time
it is judged to accept the paper sheet, the remaining
number of sheets Z is subtracted by one up to the batch
quantity N, and when it is judged not to accept the paper
sheet, the remaining number of sheets Z is maintained
without performing subtraction. When it is judged that the
remaining number of sheets Z becomes zero, the oper-
ation of the transport unit is stopped. Therefore, accord-
ing to the present aspect, even if there is a paper sheet
judged not to be acceptable after the operation of the
second feeding unit is restarted, the second feeding unit
can feed the paper sheets up to the batch quantity N.
[0014] In the above aspect, for example, the paper
sheet can include paper sheets issued in a plurality of
different countries.
[0015] In the above aspect, for example, a manage-
ment device configured to be able to communicate with
the paper sheet identification device and the paper sheet
counting device respectively may be further provided.
The paper sheet identification device may further include
a first communication unit that transmits the previous
process data to the management device. The manage-
ment device may include a management communication
unit that receives the previous process data transmitted
from the first communication unit of the paper sheet iden-
tification device, and a management memory unit that
memorizes therein the previous process data received
by the management communication unit. The manage-
ment communication unit may transmit the previous proc-
ess data memorized in the management memory unit to
the paper sheet counting device. The acquisition unit may
receive the previous process data transmitted from the
management communication unit.
[0016] In the above aspect, for example, the paper
sheet identification device may further include a first com-
munication unit that stores the previous process data in
a portable memory configured communicably. The ac-
quisition unit may acquire the previous process data from
the portable memory in which the previous process data
is stored.
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Advantageous Effects of Invention

[0017] According to the present invention, at a point in
time when an operation of a second feeding unit is
stopped, paper sheets up to a feed-out number K have
been already fed. Since the Kth paper sheet of the feed-
out number K corresponds to a batch expected paper
sheet, which is the Zth paper sheet, it means that a batch
quantity N has been fed by the second feeding unit.
Therefore, it can be prevented that the paper sheets ex-
ceeding the batch quantity N are fed by the second feed-
ing unit. As a result, there is such an advantage that even
if counting of the paper sheets is accelerated, the sub-
sequent paper sheet already fed is not rejected uselessly.

Brief Description of Drawings

[0018]

[FIG. 1] FIG. 1 is a block diagram schematically il-
lustrating a configuration example of a banknote
handling system according to an embodiment of the
present invention.
[FIG. 2] FIG. 2 is a block diagram schematically il-
lustrating a configuration example of a deposit ma-
chine.
[FIG. 3] FIG. 3 is a diagram schematically illustrating
an example of previous process data generated by
the deposit machine.
[FIG. 4] FIG. 4 is a block diagram schematically il-
lustrating a configuration example of a server device.
[FIG. 5] FIG. 5 is a block diagram schematically il-
lustrating a configuration example of a counting ma-
chine.
[FIG. 6] FIG. 6 is a diagram schematically illustrating
a banknote fed by a feeding motor.
[FIG. 7] FIG. 7 is a flowchart schematically illustrating
an operation example of the deposit machine.
[FIG. 8] FIG. 8 is a flowchart schematically illustrating
an operation example of the counting machine to be
performed before starting a banknote counting op-
eration.
[FIG. 9] FIG. 9 is a flowchart schematically illustrating
an example of a banknote counting operation of the
counting machine.
[FIG. 10] FIG. 10 is a flowchart schematically illus-
trating an example of a banknote counting operation
of the counting machine.
[FIG. 11] FIG. 11 is a flowchart schematically illus-
trating an example of a banknote counting operation
of the counting machine.
[FIG. 12] FIG. 12 is a diagram illustrating counting
information for specifically explaining a process of
the banknote counting operation.

Description of Embodiments

(Knowledge as basis of present invention)

[0019] Knowledge as the basis of the present invention
is explained first. As described above, if such a configu-
ration that a subsequent banknote is fed toward a rec-
ognition unit before recognition of a banknote is complet-
ed in the recognition unit is adopted to the device de-
scribed in Patent Literature 1 described above in order
to accelerate counting of banknotes, even if feeding of
banknotes is stopped at the point in time when the count-
ed number has reached the batch quantity, the already
fed banknote has to be rejected. However, in this case,
the banknote is rejected every time the counted number
has reached the batch quantity. Therefore, the number
of rejected banknotes increases to decrease counting
efficiency.
[0020] As a measure against this problem, such a con-
figuration can be considered that when the counted
number approaches the batch quantity, an interval to
feed the banknotes is increased to feed the next banknote
after completion of recognition of the banknote. In this
case, even if feeding of the banknotes is stopped at the
point in time when the counted number has reached the
batch quantity, because the subsequent banknote has
not been fed, the number of rejected banknotes can be
decreased. However, with this configuration, every time
the counted number approaches the batch quantity, a
feed rate of banknotes drops to decrease the productivity.
Further, if the feeding interval of banknotes increases
during the operation, a user may recognize it as a failure.
[0021] As another measure, such a configuration can
be considered that a place to accumulate banknotes is
provided in a transport path of banknotes, to hold already
fed banknotes temporarily at the point in time when the
counted number has reached the batch quantity. How-
ever, with this configuration, the size of the device in-
creases because a transport path becomes long, to lead
to a cost increase of the device, which is not preferable.
[0022] On the other hand, conventionally, when au-
thenticity of a banknote is identified in a banknote iden-
tification device such as a deposit machine installed in
respective shops of, for example, distribution industry,
the banknote identified as authentic is transferred to a
cash center. In the cash center, a counting machine is
installed, and the banknotes are counted at a high speed
in the counting machine. Therefore, the present inventors
have arrived at a paper sheet handling system in which
previous process data acquired by a deposit machine
being a device in a previous process can be used by a
counting machine being a device in a post-process, so
that a subsequent paper sheet already fed is not rejected,
while counting the banknotes at a high speed.

(Embodiment)

[0023] An embodiment of the present invention will be
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explained below with reference to the drawings. In the
respective drawings, like constituent elements are de-
noted by like reference signs and detailed descriptions
thereof are omitted appropriately.

(Configuration)

[0024] FIG. 1 is a block diagram schematically illus-
trating a configuration example of a banknote handling
system 10 according to the present embodiment. As il-
lustrated in FIG. 1, a banknote handling system 10 ac-
cording to the present embodiment includes a deposit
machine 100, a server device 200, and a counting ma-
chine 300. The deposit machine 100 is installed in re-
spective shops of, for example, distribution industry. The
server device 200 and the counting machine 300 are in-
stalled in, for example, a cash center of distribution in-
dustry.
[0025] The deposit machine 100 identifies the authen-
ticity of banknotes paid by a customer who comes to a
shop and manages the number of banknotes and the
like. The banknotes identified as authentic by the deposit
machine 100 are transferred to the cash center. The
counting machine 300 manages the denomination, the
number of banknotes, and the like of the banknotes trans-
ferred from the shops. The server device 200 manages
the denomination, the number of banknotes, and the like
of the banknotes. The server device 200 is configured
by a computer, for example, a personal computer.
[0026] The deposit machine 100, the server device
200, and the counting machine 300 are respectively con-
nected to a network 20. The network 20 can include, for
example, a wired or wireless local area network (LAN),
and can include the Internet.
[0027] The deposit machine 100 and the server device
200 are configured to be able to communicate with each
other, for example, via the Internet of the network 20.
The counting machine 300 and the server device 200 are
configured to be able to communicate with each other,
for example, via the LAN of the network 20.
[0028] FIG. 2 is a block diagram schematically illus-
trating a configuration example of the deposit machine
100 included in the banknote handling system 10 in FIG.
1. FIG. 3 is a diagram schematically illustrating an exam-
ple of previous process data generated by the deposit
machine 100.
[0029] As illustrated in FIG. 2, the deposit machine 100
includes a detection unit 110, a memory 120, a transport
unit 130, a feeding unit 135, a storage cassette 140, a
communication interface (IF) circuit 150, and a central
processing unit (CPU) 160. The detection unit 110 in-
cludes an ultraviolet (UV) sensor 111, a magnetic sensor
112, a camera 113, and a visible light sensor 114.
[0030] The memory 120 is configured by, for example,
a semiconductor memory. The memory 120 includes, for
example, a read only memory (ROM), a random access
memory (RAM), and an electrically erasable program-
mable ROM (EEPROM). The ROM of the memory 120

memorizes therein a control program of the present em-
bodiment that causes the CPU 160 to operate. The CPU
160 operates according to the control program of the
present embodiment memorized in the memory 120,
thereby to function as a read control unit 161, an authen-
ticity recognition unit 162, a transport control unit 163,
and a communication control unit 164. The respective
functions of the CPU 160 are described later.
[0031] The transport unit 130 and the feeding unit 135
are connected to the CPU 160 and are controlled by the
transport control unit 163 to operate. The transport unit
130 includes a motor for transporting banknotes along a
transport path, a transport-destination switching unit that
switches a transport destination, and the like. The feeding
unit 135 includes a feeding motor and the like for feeding
banknotes stacked in a slot. The transport control unit
163 operates the feeding unit 135 to feed the banknotes
one by one from the banknotes stacked in the slot of the
deposit machine 100 and transports the banknotes to the
detection unit 110. The transport control unit 163 oper-
ates the transport unit 130 to transport banknotes, which
have been transported from the slot to the detection unit
110, from the detection unit 110 to the storage cassette
140 or to a reject unit (not illustrated) along a predeter-
mined transport path.
[0032] The storage cassette 140 stores therein ban-
knotes identified as authentic. The storage cassette 140
is connected to the CPU 160 and includes a full-filling
sensor (not illustrated) that detects that the storage cas-
sette 140 has become full of banknotes to be stored.
When the full-filling sensor detects that the storage cas-
sette 140 has become full of stored banknotes, the trans-
port control unit 163 stops transport of banknotes by the
feeding unit 135 and the transport unit 130. The storage
cassette 140 can be configured to be removable from
the deposit machine 100. In this case, the banknotes can
be transferred in a state stored in the storage cassette
140.
[0033] The communication IF circuit 150 is connected
to the CPU 160 and operates under control of the com-
munication control unit 164. The communication IF circuit
150 communicates with the server device 200 via the
network 20. The communication IF circuit 150 generates
a communication signal storing therein previous process
data (described later) to be transmitted, which has been
input from the communication control unit 164 of the CPU
160, according to a communication protocol used in the
network 20. The communication IF circuit 150 transmits
the generated communication signal to the server device
200 via the network 20.
[0034] The UV sensor 111 of the detection unit 110
includes a light-emitting element that irradiates ultraviolet
light toward a banknote and a light-receiving element that
receives reflected light of the ultraviolet light that is re-
flected by the banknote. The UV sensor 111 outputs an
ultraviolet light signal corresponding to the reflected light
received by the light-receiving element to the CPU 160.
The magnetic sensor 112 of the detection unit 110 de-
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tects magnetism output from the banknote transported
by the transport unit 130 and outputs a magnetic signal
corresponding to the detected magnetism to the CPU
160. The camera 113 of the detection unit 110 takes an
image of the banknote and outputs an imaging signal
acquired by taking the image to the CPU 160. The visible
light sensor 114 of the detection unit 110 includes a light-
emitting element that irradiates visible light toward a ban-
knote and a light-receiving element that receives reflect-
ed light of the visible light that is reflected by the banknote.
The visible light sensor 114 outputs a visible light signal
corresponding to the reflected light received by the light-
receiving element to the CPU 160.
[0035] The read control unit 161 of the CPU 160 per-
forms image processing to the imaging signal output from
the camera 113 to read a serial number formed by al-
phanumeric characters. The serial number represents a
sequential serial number of a banknote. Therefore, by
reading the serial number (corresponding to an example
of a specific code), a banknote can be specified.
[0036] The authenticity recognition unit 162 of the CPU
160 identifies the authenticity of a banknote transported
by the transport unit 130 based on an ultraviolet light
signal output from the UV sensor 111, a magnetic signal
output from the magnetic sensor 112, and a visible light
signal output from the visible light sensor 114. The au-
thenticity recognition unit 162 notifies the transport con-
trol unit 163 of the authenticity identification result. Fur-
ther, the authenticity recognition unit 162 determines the
denomination of a banknote based on the visible light
signal output from the visible light sensor 114.
[0037] Further, the authenticity recognition unit 162
generates previous process data 500 and stores the gen-
erated previous process data 500 in the memory 120. As
illustrated in FIG. 3, the previous process data 500 in-
cludes a serial number column 502 representing a serial
number read by the read control unit 161 from a banknote
190 to be identified (FIG. 6), and a denomination column
501 representing the denomination (corresponding to an
example of an identification result) of the banknote 190
associated with the serial number column 502. The pre-
vious process data 500 includes correspondence data
between the denomination column 501 and the serial
number column 502 in the order of the banknotes 190 to
be identified (that is, in the order of banknotes 190 deliv-
ered from the slot by the transport unit 130).
[0038] Upon operation of a start switch provided on,
for example, an external surface of the deposit machine
100, the transport control unit 163 causes the transport
unit 130 to start operation, and delivers the banknotes
stacked in the slot one by one and transports the ban-
knotes to the detection unit 110. When the banknote
transported to the detection unit 110 is identified as au-
thentic by the authenticity recognition unit 162, the trans-
port control unit 163 transports the banknote to the stor-
age cassette 140. When the banknote transported to the
detection unit 110 is identified as counterfeit by the au-
thenticity recognition unit 162, the transport control unit

163 transports the banknote to the reject unit (not illus-
trated) along a transport path diverted from the transport
path to the storage cassette 140.
[0039] FIG. 4 is a block diagram schematically illus-
trating a configuration example of the server device 200
included in the banknote handling system 10 in FIG. 1.
The server device 200 manages the previous process
data transmitted from the deposit machine 100. The serv-
er device 200 includes, as illustrated in FIG. 4, commu-
nication IF circuits 210 and 220, a memory 230, and a
CPU 240. The CPU 240 includes a communication con-
trol unit 241.
[0040] The communication IF circuits 210 and 220 are
connected to the CPU 240 to operate under control of
the communication control unit 241 of the CPU 240. The
communication IF circuit 210 receives a communication
signal transmitted from the deposit machine 100 via the
network 20. The communication IF circuit 210 retrieves
the previous process data included in the received com-
munication signal and outputs the retrieved previous
process data to the CPU 240.
[0041] The communication IF circuit 220 communi-
cates with the counting machine 300 via the network 20.
The communication IF circuit 220 generates a commu-
nication signal storing therein the previous process data
input from the CPU 240 according to a communication
protocol used in the network 20. The communication IF
circuit 220 transmits the generated communication signal
to the counting machine 300 via the network 20. The
communication IF circuit 220 can include a communica-
tion circuit conforming to, for example, IEEE802.11
standard.
[0042] The memory 230 is configured by, for example,
a semiconductor memory. The memory 230 includes, for
example, a ROM, a RAM, and an EEPROM. The ROM
of the memory 230 memorizes therein a control program
of the present embodiment that causes the CPU 240 to
operate.
[0043] The CPU 240 operates according to the control
program memorized in the memory 230 to function as
the communication control unit 241. The communication
control unit 241 stores the previous process data trans-
mitted from the deposit machine 100 and received by the
communication IF circuit 210 in the memory 230. When
transmission of the previous process data stored in the
memory 230 is requested from the counting machine
300, the communication control unit 241 reads out the
previous process data from the memory 230, generates
a communication signal storing therein the read previous
process data, and transmits the generated communica-
tion signal to the counting machine 300.
[0044] FIG. 5 is a block diagram schematically illus-
trating a configuration example of the counting machine
300 included in the banknote handling system 10 in FIG.
1. FIG. 6 is a diagram schematically illustrating a ban-
knote 190 fed by a feeding motor 331.
[0045] As illustrated in FIG. 5, the counting machine
300 includes a detection unit 310, a memory 320, a trans-
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port unit 330, a feeding unit 335, storage units 340a and
340b, a communication IF circuit 350, a CPU 360, and
an input unit 370. The transport unit 330 includes a trans-
port motor 332 and a transport-path switching unit 333.
The feeding unit 335 includes the feeding motor 331. The
storage units 340a and 340b respectively include a stor-
age sensor 341a and a storage sensor 341b.
[0046] The detection unit 310 includes a UV sensor
311, a magnetic sensor 312, a camera 313, and a visible
light sensor 314. The UV sensor 311, the magnetic sen-
sor 312, the camera 313, and the visible light sensor 314
of the detection unit 310 respectively function in the same
manner as those of the UV sensor 111, the magnetic
sensor 112, the camera 113, and the visible light sensor
114 of the detection unit 110 of the deposit machine 100
(FIG. 2).
[0047] The memory 320 is configured by, for example,
a semiconductor memory. The memory 320 includes, for
example, a ROM, a RAM, and an EEPROM. The ROM
of the memory 320 memorizes therein a control program
of the present embodiment that causes the CPU 360 to
operate. The CPU 360 operates according to the control
program of the present embodiment memorized in the
memory 320, thereby to function as a read control unit
361, an acceptance judgment unit 362, a transport con-
trol unit 363, a communication control unit 364, and a
counting control unit 365.
[0048] The transport unit 330 and the feeding unit 335
are connected to the CPU 360 and operate under control
of the transport control unit 363. That is, the transport
control unit 363 causes the feeding motor 331 to operate
to feed a plurality of banknotes 190 stacked in a slot of
the counting machine 300 one by one and transports the
banknotes 190 to the detection unit 310. The transport
control unit 363 causes the transport motor 332 to oper-
ate to transport the banknotes 190 transported from the
slot to the detection unit 310 from the detection unit 310
to the storage units 340a and 340b, or the reject unit (not
illustrated).
[0049] As illustrated in FIG. 6, the banknotes 190
stacked in a slot 330a of the counting machine 300 are
fed one by one along a transport path 330b by the feeding
motor 331. According to the present embodiment, the
feeding motor 331 is controlled by the transport control
unit 363, and at the point in time when a serial number
of a banknote is read by the read control unit 361 based
on an image of the banknote 190 taken by the camera
313, the feeding motor 331 has already fed the banknotes
190 up to the feed-out number K (K is a positive integer)
to between the detection unit 310 and the feeding motor
331. Accordingly, the counting machine 300 according
to the present embodiment can count banknotes at a high
speed. According to the present embodiment, K=2 as
illustrated in FIG. 6. The memory 320 memorizes therein
the feed-out number K beforehand along a predeter-
mined transport path.
[0050] The storage units 340a and 340b store therein
banknotes 190 up to the set batch quantity N. According

to the present embodiment, the storage unit 340a stores
therein, for example, banknotes of 1000 yen and the stor-
age unit 340b stores therein, for example, banknotes of
5000 yen. The storage sensors 341a and 341b respec-
tively detect that the banknotes 190 have been stored in
the storage units 340a and 340b. The transport control
unit 363 determines that the banknotes 190 have been
stored respectively in the storage units 340a and 340b
based on detection signals from the storage sensors
341a and 341b.
[0051] The communication IF circuit 350 is connected
to the CPU 360 and operates under control of the com-
munication control unit 364. That is, the communication
control unit 364 controls the operation of the communi-
cation IF circuit 350 to control communication with the
server device 200 via the network 20. For example, when
it is detected that a bundle of banknotes 190 is stacked
in the slot 330a, the communication IF circuit 350 trans-
mits a communication signal requesting transmission of
previous process data to the server device 200, under
control of the communication control unit 364. When the
communication IF circuit 350 receives a communication
signal transmitted from the server device 200, the com-
munication control unit 364 retrieves the previous proc-
ess data from the received communication signal and
stores the retrieved previous process data in, for exam-
ple, the RAM of the memory 320. The communication IF
circuit 350 includes a communication circuit conforming
to the same communication standard as the communi-
cation IF circuit 220 of the server device 200 (FIG. 4).
[0052] The read control unit 361 of the CPU 360 func-
tions in the same manner as that of the read control unit
161 of the CPU 160 of the deposit machine 100 (FIG. 2).
That is, the read control unit 361 performs image process-
ing to an imaging signal output from the camera 313 to
read a serial number formed by alphanumeric characters
described on the banknote 190. The read control unit 361
stores the read serial number in, for example, the RAM
of the memory 320.
[0053] The acceptance judgment unit 362 judges
whether to accept the banknote 190 based on a detection
result of the detection unit 310. The acceptance judgment
unit 362 identifies authenticity of the banknote 190 based
on an ultraviolet light signal output from the UV sensor
311, a magnetic signal output from the magnetic sensor
312, and a visible light signal output from the visible light
sensor 314. The acceptance judgment unit 362 deter-
mines the denomination of the banknote based on the
visible light signal output from the visible light sensor 314
by using the same method as that of the authenticity rec-
ognition unit 162 (FIG. 2).
[0054] When the banknote 190 is identified as coun-
terfeit, when the read control unit 361 cannot read the
serial number of the banknote 190, when the denomina-
tion of the banknote 190 cannot be determined because
the banknote 190 is obliquely transported, or the like, the
acceptance judgment unit 362 judges not to accept the
banknote 190. The acceptance judgment unit 362 notifies
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the transport control unit 363 of a judgment result whether
to accept the banknote 190, and a determination result
of the denomination of the banknote.
[0055] The transport-path switching unit 333 switches
a transport path of banknotes after having passed the
detection unit 310 under control of the transport control
unit 363. That is, when the acceptance judgment unit 362
judges not to accept the banknote 190 transported to the
detection unit 310, the transport control unit 363 controls
the transport-path switching unit 333 to transport the ban-
knote 190 to the reject unit (not illustrated).
[0056] The transport control unit 363 controls the trans-
port-path switching unit 333 according to the determina-
tion result of the denomination of the banknote, and
switches the transport destination of banknotes with the
denomination of "1000 yen" to the storage unit 340a, and
switches the transport destination of banknotes with the
denomination of "5000 yen" to the storage unit 340b. The
counting control unit 365 controls counting of the ban-
knotes 190 until reaching the batch quantity N. A specific
function of the counting control unit 365 is described later.
[0057] The input unit 370 includes, for example, a ten-
key switch. When operated by a user, the input unit 370
outputs an operation signal indicating an operation con-
tent thereof to the CPU 360. According to the present
embodiment, the counting control unit 365 sets the batch
quantity N of the banknotes 190 to be stored in the stor-
age units 340a and 340b according to an operation of
the input unit 370 by the user.
[0058] In the present embodiment, the deposit ma-
chine 100 corresponds to an example of a paper sheet
identification device, and the counting machine 300 cor-
responds to an example of a paper sheet counting device.
The camera 113 and the read control unit 161 correspond
to an example of the first read unit, and the camera 313
and the read control unit 361 correspond to an example
of the second read unit. The authentication recognition
unit 162 corresponds to an example of the data genera-
tion unit. The feeding unit 135 corresponds to an example
of the first feeding unit, the feeding unit 335 corresponds
to an example of the second feeding unit, and the trans-
port unit 330 corresponds to an example of the transport
unit. The storage cassette 140 corresponds to an exam-
ple of the first storage unit, and storage units 340a and
340b correspond to an example of the second storage
unit. The communication IF circuit 350 and the commu-
nication control unit 364 correspond to an example of the
acquisition unit. The server device 200 corresponds to
an example of the management device, the communica-
tion IF circuits 210 and 220, and the communication con-
trol unit 241 correspond to an example of the manage-
ment communication unit, and the memory 230 corre-
sponds to an example of the management memory unit.
The communication IF circuit 150 and the communication
control unit 164 correspond to an example of the first
communication unit.

(Operation)

[0059] FIG. 7 is a flowchart schematically illustrating
an operation example of the deposit machine 100. For
example, an operation illustrated in FIG. 7 is started au-
tomatically when a bundle of banknotes is set in the slot
of the deposit machine 100 or when a start switch pro-
vided in the deposit machine 100 is operated.
[0060] At step S800, the transport control unit 163 con-
trols the operation of the feeding unit 135 to start feeding
of banknotes one by one from the bundle of banknotes
stacked in the slot. At step S805, the authenticity recog-
nition unit 162 identifies whether the banknote is authen-
tic. At this time, if the banknote is authentic, the authen-
ticity recognition unit 162 determines the denomination
of the banknote. If the banknote is counterfeit (NO at step
S805), the process proceeds to step S820. On the other
hand, if the banknote is authentic (YES at step S805),
the process proceeds to step S810.
[0061] At step S810, the read control unit 161 judges
whether a serial number has been read. If the serial
number has not been read (NO at step S810), the process
proceeds to step S820. At step S820, the transport con-
trol unit 163 switches a transport destination of the ban-
knote to transport the banknote to the reject unit, and
thereafter, the process proceeds to step S830. On the
other hand, if the serial number has been read (YES at
step S810), the process proceeds to step S815. At step
S815, the transport control unit 163 transports the ban-
knote to the storage cassette 140.
[0062] At step S825, the authenticity recognition unit
162 generates correspondence data in which the serial
number and the denomination of the banknote are asso-
ciated with each other, and sequentially stores the gen-
erated correspondence data in the memory 120. At step
S830, the CPU 160 judges whether identification of all
the banknotes stacked in the slot has been completed.
If identification of all the banknotes has not been com-
pleted (NO at step S830), the process returns to step
S805 to repeat steps thereafter. On the other hand, if
identification of all the banknotes has been completed
(YES at step S830), the process proceeds to step S835.
[0063] At step S835, the transport control unit 163
stops the operation of the transport unit 130. At step
S840, the communication control unit 164 controls the
operation of the communication IF circuit 150 to transmit
the previous process data 500 (FIG. 3) including all the
pieces of correspondence data stored in the memory 120
to the server device 200 via the network 20. Thereafter,
the operation in FIG. 7 ends.
[0064] FIG. 8 is a flowchart schematically illustrating
an operation example of the counting machine 300 to be
performed before starting a banknote counting operation.
At step S1000, the counting control unit 365 sets the
batch quantity N of banknotes 190 to be stored in the
storage units 340a and 340b, according to an operation
of the input unit 370 by a user. The counting control unit
365 stores the set batch quantity N in, for example, the
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RAM of the memory 320. In the operation example in
FIG. 8, the batch quantity N is set to the same value
regardless of the denomination.
[0065] At step S1005, the counting control unit 365 sets
the remaining number of sheets Z until the counted ban-
knotes reach the batch quantity N. At step S1005, since
counting of banknotes has not been started yet, the
counting control unit 365 sets an initial value of the re-
maining number of sheets Z to N. Thereafter, the process
in FIG. 8 ends.
[0066] FIG. 9 to FIG. 11 are flowcharts schematically
illustrating an example of a banknote counting operation
of the counting machine 300. FIG. 12 is a diagram sche-
matically illustrating counting information 1300 for spe-
cifically explaining the process of the banknote counting
operation in FIG. 9 to FIG. 11.
[0067] For example, operations in FIG. 9 to FIG. 11
are started automatically when a bundle of banknotes
190 is newly set in the slot 330a of the counting machine
300 or upon operation of a start switch provided in the
counting machine 300. In the present embodiment, the
banknotes 190 stored in the storage cassette 140 in the
deposit machine 100 are set in the slot 330a of the count-
ing machine 300 in the original order. In the operation
examples in FIG. 9 to FIG. 11, the acceptance judgment
unit 362 judges not to accept a denomination other than
the denomination of "1000 yen", regardless of an authen-
ticity identification result or the like. That is, in the oper-
ation examples in FIG. 9 to FIG. 11, the banknotes 190
with the denomination of "1000 yen" are stored in the
storage unit 340a up to the batch quantity N.
[0068] As illustrated in FIG. 12, the counting informa-
tion 1300 includes a denomination column 1301, a serial
number column 1302, an acceptance-judgment result
column 1303, a remaining number column 1304, a batch-
expected banknote column 1305, and a feeding-stop
banknote column 1306. The denomination column 1301
and the serial number column 1302 are respectively the
same as the denomination column 501 and the serial
number column 502 in the previous process data 500
(FIG. 3). The acceptance-judgment result column 1303
represents an acceptance judgment result by the accept-
ance judgment unit 362. The remaining number column
1304 represents the remaining number of sheets Z until
reaching the batch quantity N. The batch-expected ban-
knote column 1305 represents a serial number of a ban-
knote that reaches the batch quantity N specified by the
counting control unit 365. The feeding-stop banknote col-
umn 1306 represents a serial number of a banknote to
be read immediately before the timing to stop feeding of
banknotes. That is, when the serial number of a banknote
represented in the feeding-stop banknote column 1306
is read, the transport control unit 363 stops the feeding
motor 331. The counting information 1300 is simply for
specifically explaining the process of the banknote count-
ing operation in FIG. 9 to FIG. 11, and it does not mean
that data of the counting information 1300 is generated.
[0069] At step S1100 in FIG. 9, the communication IF

circuit 350 receives a communication signal including the
previous process data 500 (FIG. 3) transmitted from the
server device 200. The communication control unit 364
stores the previous process data 500 received by the
communication IF circuit 350 in, for example, the RAM
of the memory 320. The transport control unit 363 rotates
the transport motor 332 at step S1105, and rotates the
feeding motor 331 at step S1110.
[0070] At step S1115, the acceptance judgment unit
362 recognizes a banknote and the read control unit 361
reads the serial number of the banknote. At step S1120,
the acceptance judgment unit 362 judges whether to ac-
cept the banknote. When it is judged to accept the ban-
knote (YES at step S1120), the process proceeds to step
S1125. On the other hand, when it is judged not to accept
the banknote (NO at step S1120), the process proceeds
to step S1130.
[0071] At step S1125, the counting control unit 365
decrements the remaining number of sheets Z by 1. At
step S1130, the counting control unit 365 maintains the
same value without decrementing the remaining number
of sheets Z.
[0072] At step S1115 in FIG. 9, it is assumed that the
serial number of a banknote to be read first is "1K101"
illustrated in the serial number column 502 in FIG. 3 (the
serial number column 1302 in FIG. 12). In the example
in FIG. 12, the banknote with the serial number "1K101"
is judged to be acceptable at step S1120. Subsequently,
at step S1125, the remaining number of sheets Z is dec-
remented by 1, and the remaining number of sheets Z
becomes "N-1" as illustrated in the remaining number
column 1304 in FIG. 12.
[0073] At step S1135 in FIG. 9, the counting control
unit 365 matches the serial number read at step S1115
with the serial numbers in the previous process data 500.
Hereinafter, the serial number of the banknote read im-
mediately before is referred to as "recognized banknote
serial number". In the present embodiment, the recog-
nized banknote serial number corresponds to an exam-
ple of the read specific code.
[0074] At step S1135, the counting control unit 365 fur-
ther specifies the Zth banknote of the banknotes satisfy-
ing an acceptance condition as a batch expected ban-
knote. As described above, in the example illustrated in
FIG. 9 to FIG. 11, since a banknote with the denomination
of "5000 yen" is judged not to be acceptable, the "ban-
knote satisfying the acceptance condition" is a banknote
with the denomination of "1000 yen". Therefore, the Zth
(at the current moment, Z=N-1) banknote with the de-
nomination of "1000 yen" is specified as the batch ex-
pected banknote. In the example illustrated in FIG. 3
(FIG. 12), it is assumed that a banknote with a serial
number "1K008" is specified as the batch expected ban-
knote.
[0075] At step S1135, the counting control unit 365 fur-
ther extracts serial numbers of banknotes from the batch
expected banknote to a banknote K before thereof from
the previous process data 500 (FIG. 3). In the present

15 16 



EP 3 654 302 A1

10

5

10

15

20

25

30

35

40

45

50

55

embodiment, since K=2, in the example of FIG. 3 (FIG.
12), serial numbers "1K008", "1K007", and "5K001" are
extracted. As a result, as illustrated in FIG. 12, the batch-
expected banknote column 1305 becomes "1K008" and
the feeding-stop banknote column 1306 becomes
"5K001".
[0076] At step S1140, the counting control unit 365
judges whether there is a serial number matched with
the recognized banknote serial number among the ex-
tracted serial numbers. If there is no serial number
matched with the recognized banknote serial number
among the extracted serial numbers (NO at step S1140),
the process proceeds to step S1145. On the other hand,
if there is a serial number matched with the recognized
banknote serial number among the extracted serial num-
bers (YES at step S1140), the process proceeds to step
S1150.
[0077] At step S1145, the counting control unit 365
judges whether the remaining number of sheets Z is zero.
If the remaining number of sheets Z is not zero (NO at
step S1145), the process returns to step S1115. On the
other hand, if the remaining number of sheets Z is zero
(YES at step S1145), the process proceeds to step
S1150.
[0078] In the example in FIG. 12, a banknote of the
second serial number "1K102" is judged to be acceptable
at step S1120. At step S1125, the remaining number of
sheets Z is then decremented by 1, and the remaining
number of sheets Z becomes "N-2" as illustrated in the
remaining number column 1304 corresponding to the se-
rial number "1K102" in FIG. 12. Subsequently, a ban-
knote of the third serial number "5K100" is judged not to
be acceptable at step S1120. At step S1130, the remain-
ing number of sheets Z is not decremented and the same
value is maintained. Therefore, the remaining number Z
remains "N-2" as illustrated in the remaining number col-
umn 1304 corresponding to the serial number "5K100"
in FIG. 12.
[0079] If NO at step S1140 and NO at step S1145, the
process returns to step S1115 to repeat the steps de-
scribed above. Thereafter, in the example in FIG. 12, a
banknote with the serial number "1K001" is judged to be
acceptable at step S1120. Subsequently, at step S1125,
the remaining number of sheets Z is decremented by 1.
It is assumed that the remaining number of sheets Z be-
comes "7" as illustrated in the remaining number column
1304 corresponding to the serial number "1K001" in FIG.
12. Further, the next serial number "1K002" is accepted
and the remaining number of sheets Z becomes "6".
[0080] At step S1135, a banknote with a serial number
"1K008" being the sixth banknote from the serial number
"1K002" with the denomination of "1000 yen" is specified
as a batch expected banknote, and banknotes with serial
numbers "1K008", "1K007", and "5K001" up to K before
thereof are extracted.
[0081] Subsequently, in the example in FIG. 12, a ban-
knote with a serial number "1K003" is judged not to be
acceptable at step S1120. Thus, at step S1130, the re-

maining number of sheets Z is not decremented and "6"
is maintained. Therefore, at step S1135, a banknote with
a serial number "1K009" being the sixth banknote from
the serial number "1K003" with the denomination of
"1000 yen" is specified as a batch expected banknote,
and banknotes with serial numbers "1K009", "5K003",
and "5K002" up to K before thereof are extracted, in the
same manner as described above. As a result, as illus-
trated in FIG. 12, the batch-expected banknote column
1305 corresponding to the serial number "1K003" be-
comes "1K009" and the feeding-stop banknote column
1306 becomes "5K002".
[0082] Subsequently, in the example in FIG. 12, a ban-
knote with a serial number "1K004" is judged to be ac-
ceptable at step S1120. At step S1130, the remaining
number of sheets Z is then decremented and becomes
"5". Therefore, at step S1135, a banknote with a serial
number "1K009" being the fifth banknote from the serial
number "1K004" with the denomination of "1000 yen" is
specified as a batch expected banknote, and banknotes
with serial numbers "1K009", "5K003", and "5K002" up
to K before thereof are extracted. Hereinafter, the proc-
ess proceeds in the same manner until a banknote with
a serial number "1K008" is read, and when the banknote
with the serial number "1K008" is read, the remaining
number of sheets Z becomes "1".
[0083] At step S1150 in FIG. 9, the counting control
unit 365 notifies the transport control unit 363 to stop the
feeding motor 331. Upon reception of the notification, the
transport control unit 363 stops the feeding motor 331.
[0084] In the example in FIG. 12, the banknote with
the serial number "5K002" next to the serial number
"1K008" is judged not to be acceptable at step S1120.
Subsequently, at step S1130, the remaining number of
sheets Z is not decremented and remains "1" with the
same value being maintained.
[0085] In this case, at step S1135, the banknote with
the serial number "1K009" being the first banknote from
the serial number "1K008" with the denomination of
"1000 yen" is specified as a batch expected banknote,
and banknotes with serial numbers "1K009", "5K003",
and "5K002" up to K before thereof are extracted. There-
fore, at step S1140, the serial number "5K002" of the
serial numbers "1K009", "5K003", and "5K002" matches
with the recognized banknote serial number (YES at step
S1140), and the feeding motor 331 is stopped (step
S1150).
[0086] At step S1155 in FIG. 10 following step S1150
(FIG. 9), the acceptance judgment unit 362 recognizes
a banknote, and the read control unit 361 reads the serial
number of the banknote. At step S1160, the acceptance
judgment unit 362 judges whether to accept the ban-
knote. When it is judged to accept the banknote (YES at
step S1160), the process proceeds to step S1165. On
the other hand, when it is judged not to accept the ban-
knote (NO at step S1160), the process proceeds to step
S1170.
[0087] At step S1165, the counting control unit 365
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decrements the remaining number of sheets Z by 1. At
step S1170, the counting control unit 365 does not dec-
rement the remaining number of sheets Z and maintains
the same value. At step S1175, the counting control unit
365 judges whether K banknotes already fed at the time
of stopping the feeding motor 331 have been recognized.
If K banknotes have not been recognized (NO at step
S1175), the process returns to step S1155, to repeat the
steps described above. On the other hand, if K banknotes
have been recognized (YES at step S1175), the process
proceeds to step S1200 (FIG. 11).
[0088] At step S1200 in FIG. 11, the counting control
unit 365 judges whether the remaining number of sheets
Z is zero. If the remaining number of sheets Z is not zero
(NO at step S1200), the process proceeds to step S1205.
On the other hand, if the remaining number of sheets Z
is zero (YES at step S1200), the process proceeds to
step S1250.
[0089] At step S1205, the counting control unit 365
matches the recognized banknote serial number with the
serial numbers in the previous process data 500 (FIG.
3). At step S1205, the counting control unit 365 also spec-
ifies the Zth banknote of banknotes satisfying the accept-
ance condition (that is, banknotes with the denomination
of "1000 yen") as the batch expected banknote. At step
S1205, the counting control unit 365 derives the number
of banknotes Y up to the batch expected banknote.
[0090] At step S1210, the counting control unit 365
judges whether the number of banknotes Y is larger than
the feed-out number K. If the number of banknotes Y is
larger than the feed-out number K (YES at step S1210),
the process returns to step S1110 to repeat the steps
described above. On the other hand, if the number of
banknotes Y is equal to or smaller than the feed-out
number K (NO at step S1210), the process proceeds to
step S1215.
[0091] At step S1215, the counting control unit 365 no-
tifies the transport control unit 363 to feed Y banknotes
by the feeding motor 331. Upon reception of the notifica-
tion, the transport control unit 363 causes the feeding
motor 331 to rotate, thereby feeding Y banknotes.
[0092] At step S1220, the acceptance judgment unit
362 recognizes a banknote, and the read control unit 361
reads the serial number of the banknote. At step S1225,
the acceptance judgment unit 362 judges whether to ac-
cept the banknote. When it is judged to accept the ban-
knote (YES at step S1225), the process proceeds to step
S1230. On the other hand, when it is judged not to accept
the banknote (NO at step S1225), the process proceeds
to step S1235.
[0093] At step S1230, the counting control unit 365
decrements the remaining number of sheets Z by 1. At
step S1235, the counting control unit 365 does not dec-
rement the remaining number of sheets Z and maintains
the same value.
[0094] At step S1240, the counting control unit 365
judges whether the acceptance judgment unit 362 has
finished recognition of Y banknotes. If recognition of Y

banknotes has not finished yet (NO at step S1240), the
process returns to step S1220 to repeat the steps de-
scribed above. On the other hand, if recognition of Y ban-
knotes has finished (YES at step S1240), the process
proceeds to step S1245.
[0095] At step S1245, the counting control unit 365
judges whether the remaining number of sheets Z is zero.
If the remaining number of sheets Z is not zero (NO at
step S1245), the process returns to step S1205 to repeat
the steps described above. On the other hand, if the re-
maining number of sheets Z is zero (YES at step S1245),
the process proceeds to step S1250.
[0096] At step S1250, the counting control unit 365 no-
tifies the transport control unit 363 to stop the transport
motor 332. Upon reception of the notification, the trans-
port control unit 363 stops the transport motor 332 after
confirming that all the banknotes in the transport path
330b have been stored in the storage unit 340a based
on a detection signal from the storage sensor 341a.
Thereafter, the process in FIG. 11 ends.
[0097] As described above, at step S1140 in FIG. 9,
at the point in time when the serial number "5K002" of
the serial numbers "1K009", "5K003", and "5K002"
matches with the recognized banknote serial number
(YES at step S1140), and the feeding motor 331 is
stopped at step S1150, K banknotes (K=2 in the present
embodiment) have been already fed. That is, in the ex-
ample in FIG. 12, banknotes with the serial numbers
"5K003" and "1K009" have been already fed.
[0098] In the example in FIG. 12, the banknote with
the serial number "5K003" is judged not to be acceptable
(NO at step S1160), and the remaining number of sheets
Z is maintained as "1" (step S1170). Therefore, the ban-
knote with the serial number "1K009" is maintained as
the batch expected banknote. Since the feeding motor
331 has been already stopped, the feeding-stop ban-
knote column 1306 corresponding to the serial number
"5K003" is blank. At this point in time, since recognition
of K banknotes already fed has not finished (NO at step
S1175), a banknote with the next serial number "1K009"
is recognized (step S1155).
[0099] In the example in FIG. 12, the banknote with
the next serial number "1K009" is judged not to be ac-
ceptable (NO at step S1160), and thus the remaining
number of sheets Z is maintained as "1" (step S1170).
At this point in time, recognition of the K banknotes al-
ready fed has finished (YES at step S1175), and the re-
maining number of sheets Z is maintained as "1" (NO at
step S1200).
[0100] Therefore, at step S1205, a banknote with a se-
rial number "1K010" being the first banknote from the
serial number "1K009" with the denomination of "1000
yen" is specified as the Zth batch expected banknote of
the banknotes satisfying the acceptance condition. Fur-
ther, since the number of banknotes Y up to the specified
batch expected banknote are two with serial numbers
"5K004" and "1K010", Y=2 is derived.
[0101] Therefore, since Y=K=2, at step S1210, Y≤K
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(NO at step S1210). Thus, at step S1215, two banknotes
are fed by the feeding motor 331. "1" is maintained as
the remaining number of sheets Z.
[0102] When a banknote with the serial number
"5K004" is recognized (step S1220), the banknote is
judged not to be acceptable (NO at step S1225), and "1"
is maintained as the remaining number of sheets Z (step
S1235). Since Y (=2) banknotes have not been recog-
nized yet (NO at step S1240), the process returns to step
S1220, and the banknote with the serial number "1K010"
is recognized.
[0103] When the banknote with the serial number
"1K010" is recognized (step S1220), in the example in
FIG. 12, the banknote is judged to be acceptable (YES
at step S1225), and the remaining number of sheets Z
is decremented to zero (step S1230). Since Y(=2) ban-
knotes have been recognized (YES at step S1240) and
the remaining number of sheets Z is zero (YES at step
S1245), the feeding motor 332 is stopped after the ban-
knote with the serial number "1K010" is stored in the stor-
age unit 340a (step S1250).
[0104] As described above, the banknotes with the de-
nomination of "1000 yen" are stored in the storage unit
340a up to the batch quantity N, without uselessly reject-
ing the banknote already fed at the time of stopping the
feeding motor 331.

(Effect)

[0105] As described above, according to the present
embodiment, it is judged whether to accept a banknote
190 fed by the feeding motor 331 of the counting machine
300. When it is judged to accept the banknote 190, the
remaining number of sheets Z up to the batch quantity
N is decremented by 1. When it is judged not to accept
the banknote 190, the remaining number of sheets Z is
maintained as it is. The read serial number is matched
with the previous process data 500, and the Zth banknote
of banknotes satisfying an acceptance condition is spec-
ified as a batch expected banknote. Serial numbers of
banknotes from the batch expected banknote to K before
thereof are extracted from the previous process data 500.
If there is a serial number matched with the read serial
number among the extracted serial numbers, the feeding
motor 331 is stopped. Therefore, when the feeding motor
331 is stopped at the point in time when the serial num-
bers of banknotes from the batch expected banknote to
K before thereof are read, the banknotes up to the batch
quantity N have been fed from the slot 330a. Therefore,
according to the present embodiment, it can be prevent-
ed that the banknotes 190 exceeding the batch quantity
N are fed from the slot. As a result, there is such an
advantage that even if counting of the banknotes 190 is
accelerated, the subsequent banknote 190 already fed
is not rejected uselessly.

(Modified embodiment)

[0106]

(1) In the above embodiment, the counting machine
300 acquires the previous process data 500 gener-
ated by the deposit machine 100 via the network 20
and the server device 200. However, the procedure
is not limited thereto. The counting machine 300 can
acquire the previous process data 500 not via the
network 20 and the server device 200. For example,
the counting machine 300 can acquire the previous
process data 500 generated by the deposit machine
100 via a portable memory.
The communication IF circuit 150 of the deposit ma-
chine 100 can transmit the previous process data
500 by wired communication to a portable memory
attached to the deposit machine 100, under control
of the communication control unit 164. Alternatively,
the communication IF circuit 150 of the deposit ma-
chine 100 can transmit the previous process data
500 by near-field wireless communication to a port-
able memory arranged close to the deposit machine
100, under control of the communication control unit
164. The communication IF circuit 150 and the com-
munication control unit 164 correspond to an exam-
ple of the first communication unit.
The communication IF circuit 350 of the counting ma-
chine 300 can receive the previous process data 500
by wired communication from a portable memory at-
tached to the counting machine 300, under control
of the communication control unit 364. Alternatively,
the communication IF circuit 350 of the counting ma-
chine 300 can receive the previous process data 500
by near-field wireless communication from a porta-
ble memory arranged close to the counting machine
300, under control of the communication control unit
364. The communication IF circuit 350 and the com-
munication control unit 364 correspond to an exam-
ple of the acquisition unit.
According to the modified embodiment, it is permis-
sible that the banknote handling system 10 does not
include the network 20 and the server device 200.
The portable memory includes, for example, a uni-
versal serial bus (USB) memory, a card-type mem-
ory such as an SD card memory, an IC tag, and a
notebook personal computer (PC).
(2) In the above embodiment, the feed-out number
K of the banknotes 190 is set to K=2. However, the
number K to be fed is not limited thereto. The feed-
out number K of the banknotes 190 is a value decided
according to a distance from the slot 330a to the
detection unit 310 of the counting machine 300 and
the feed rate of the banknotes 190 by the feeding
motor 331, and only needs to be an integer equal to
or larger than 1.
(3) In the above embodiment, the banknote handling
system 10 handles two types of banknotes of 1000
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yen and 5000 yen. However, the types of banknotes
are not limited thereto. The banknote handling sys-
tem 10 according to the above embodiment can han-
dle two or more types of banknotes. For example,
the banknote handling system 10 according to the
above embodiment may handle banknotes of 10000
yen and 2000 yen in addition to the banknotes of
1000 yen and 5000 yen.
(4) In the above embodiment, the banknote handling
system 10 handles banknotes issued in Japan. How-
ever, the banknote is not limited thereto. For exam-
ple, the banknote handling system 10 can handle
banknotes with a plurality of denominations issued
overseas, and banknotes issued overseas and in Ja-
pan can be mixed together. In this case, it suffices
that pieces of identification data for identifying the
authenticity of banknotes such as the width and
length of banknotes, the size and position of a wa-
termark region, the position of a serial number, and
the like are memorized on a country-by-country ba-
sis.
(5) In the above embodiment, the banknote handling
system 10 handles banknotes, but the paper sheet
to be handled is not limited to banknotes. For exam-
ple, the banknote handling system 10 can handle
paper sheets such as marketable securities having
a watermark region.

Reference Signs List

[0107]

10 banknote handling system
100 deposit machine
111, 311 ultraviolet (UV) sensor
112, 312 magnetic sensor
113, 313 camera
114, 314 visible light sensor
135, 335 feeding unit
140 storage cassette
150, 350 communication interface (IF) circuit
161, 361 read control unit
162 authenticity recognition unit
164, 364 communication control unit
190 banknote
200 server device
210, 220 communication IF circuit
241 communication control unit
230 memory
300 counting machine
330 transport unit
331 feeding motor
340a, 340b storage unit
362 acceptance judgment unit
363 transport control unit
365 counting control unit

Claims

1. A paper sheet handling system comprising a paper
sheet identification device that identifies paper
sheets and a paper sheet counting device that
counts the paper sheets identified by the paper sheet
identification device, wherein
the paper sheet identification device includes
a first feeding unit that feeds one by one a plurality
of the paper sheets stacked in a slot,
a first read unit that reads a specific code described
on a surface of the paper sheet fed by the first feeding
unit to uniquely specify the paper sheet,
a first storage unit that stacks and stores the paper
sheets of which the specific codes have been read
by the first read unit, and
a data generation unit that generates previous proc-
ess data including the specific codes read by the first
read unit in order of the paper sheets fed by the first
feeding unit,
the paper sheet counting device includes
a second feeding unit that feeds one by one the paper
sheets taken out from the first storage unit and
stacked and arranged in a slot,
a second read unit that reads the specific code de-
scribed on a surface of the paper sheet fed by the
second feeding unit,
an acceptance judgment unit that judges whether to
accept the paper sheet fed by the second feeding
unit,
a second storage unit that can store therein the paper
sheet up to a set batch quantity N,
a transport unit that transports the paper sheet
judged to be acceptable by the acceptance judgment
unit to the second storage unit,
an acquisition unit that acquires the previous process
data,
a transport control unit that controls operations of
the second feeding unit and the transport unit,
a memory that memorizes therein a feed-out number
K of paper sheets (K is a positive integer), which
have been already fed to between the second feed-
ing unit and the second read unit, at a point in time
when the specific code of one of the paper sheets is
read by the second read unit, and
a counting control unit that counts number of paper
sheets to be stored in the second storage unit, based
on the previous process data and the specific code
read by the second read unit,
the batch quantity N is an integer larger than the
feed-out number K,
the counting control unit
subtracts a remaining number of sheets Z by one up
to the batch quantity N, every time it is judged to
accept the paper sheet after an operation of the sec-
ond feeding unit has been started,
maintains the remaining number of sheets Z without
performing subtraction, when it is judged not to ac-
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cept the paper sheet,
matches the read specific code that is the specific
code read by the second read unit with the previous
process data to specify a Zth paper sheet from the
paper sheet with the matched specific code as a
batch expected paper sheet, every time the specific
code is read by the second read unit,
extracts the specific codes from the batch expected
paper sheet to a paper sheet K before thereof from
the previous process data, and
judges whether any of the specific codes from the
batch expected paper sheet to the paper sheet K
before thereof matches with the read specific code,
and
the transport control unit stops the operation of the
second feeding unit, when the counting control unit
judges that any of the specific codes from the batch
expected paper sheet to the paper sheet K before
thereof matches with the read specific code.

2. The paper sheet handling system according to claim
1, wherein
the counting control unit calculates number of paper
sheets Y up to the batch expected paper sheet, which
is a Zth paper sheet, after the operation of the second
feeding unit is stopped and the acceptance judgment
unit judges whether to accepts K paper sheets, and
the transport control unit restarts the operation of the
second feeding unit to feed the paper sheets by the
number of paper sheets Y.

3. The paper sheet handling system according to claim
2, wherein
the counting control unit
subtracts the remaining number of sheets Z by one,
every time it is judged to accept the paper sheet after
the operation of the second feeding unit is restarted,
maintains the remaining number of sheets Z without
performing subtraction, when it is judged not to ac-
cept the paper sheet, and
judges whether the remaining number of sheets Z
becomes zero, and
the transport control unit
stops an operation of the transport unit, when the
counting control unit judges that the remaining
number of sheets Z becomes zero.

4. The paper sheet handling system according to any
one of claims 1 to 3, wherein the paper sheet includes
paper sheets issued in a plurality of different coun-
tries.

5. The paper sheet handling system according to any
one of claims 1 to 4, further comprising a manage-
ment device configured to be able to communicate
with the paper sheet identification device and the
paper sheet counting device respectively, wherein
the paper sheet identification device further includes

a first communication unit that transmits the previous
process data to the management device,
the management device includes
a management communication unit that receives the
previous process data transmitted from the first com-
munication unit of the paper sheet identification de-
vice,
a management memory that memorizes therein the
previous process data received by the management
communication unit,
the management communication unit transmits the
previous process data memorized in the manage-
ment memory to the paper sheet counting device,
and
the acquisition unit receives the previous process
data transmitted from the management communica-
tion unit.

6. The paper sheet handling system according to any
one of claims 1 to 4, wherein
the paper sheet identification device further includes
a first communication unit that stores the previous
process data in a portable memory configured com-
municably, and
the acquisition unit acquires the previous process
data from the portable memory in which the previous
process data is stored.
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